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The question of the intensity of 'mmunity in experimental animals which

recovered after treatment with streptomycin and serus.

by G. F. Abramova, A. L. Xxirtashova and E. L. Semenova - of the Central

Asia Scientific Research Institute (Dire - A. K. Tleugabylov).

Zhurnal Mikrobiol., Eoidemiol., i Imr-nobiol. 27: 1: 54-57, 1956.

The question concerning the existence of a postinfection immurnity with

plague is not debatable at oresent. At the saze time the indications in the

literature by Nikanorov, Belar, Veicr, van Loon and many others, of re-'-fec-

tion by plarge prove that the acquired immunity i not absolute, and that the

intensity in each separate caae can be different. This relativity of tne post-

infection immunity is determined by tht individual characteristics of the

macro and micro organism, by the degree of active particioation of the defense

iorces of the organism in the orocess of the infection and th1 conValesence
and by the method of the oatient's therapy. The question as to the ae-ree of

intensity of the immunity which is acquired in the process of having o ague
in general, and the degree of dependence on the method of treating the plague

patient, has a great significance and the inportance of its explanation is

quite evident.

The task of the preent preliminary investigation was to resolve the

question, can the method of treat!ent influence 4he production of th oost-

infection immunity, and if so, to what extent.

The determination cf the inLensity of immunity was conducted on infected
guinea pigzi, which had recovered after treatment with streptomycin (8 animals),

or with a liquid, refined, concentrated gamma-globulin fraction of an anti-

plague serum (12 animals).

211- months before the re-infectioa, the animals were inoculated subc';tan-
eo"sly with a virulent plague culture (strain no. 100) in a dose equallingn

2500 bacteria (which comprised 250 Dlm). and a course of treatment with strem-
torycin (first group - 10 g. pigs), or with the liquid refined, concentrated

gamma-globulin fraction of antiolague sern (second groun - 80 /tyoographical
error; should read '33' -Translator'z note/ guinea pits). The treatment was

started within 24-26 hours after infection. The streptomycin was administered

over a period of 10 days, every 6 hours (4 times per 24-hour period). The

streptomycin dose woe calculated for, 1 k. of animal weight according to the

standard system. The gamma-globulin fraction of ant iplague serum was inj, 2ted
subcutaneously at a rate of 1 ml. over a period of 10 days (once per 24-hour
period).

The results of the experiment are presented in the table, which shows

that the injection of streptomycin into the anit'r,'; which were infected with

plgue contributed to the recovery of all the g- nea pigs included in thu test;

whereas, In the treatment with the fraction of antit.Lagua serum, 12 guiaea



Q pigs survived and the other 18 died with manifestations of F'xoer .retally
induced plague. The control guiLa pigs (third grou)) ure not reated And
all died of plague in the 6th-9th 24-hour neriod of the dseae.

Two guinea olgs, of the group which had recovered after the streoto-
mycin injection, a month after the start of the ex.eriment were sacrificed,
cut open and examined 1,acteriologically. With thiis, the inoculatin and
impressions from the organs proved to I.e free Cf the natho-cno

Two months after the completion of the treatment, the 8 uinoea niZs
which had renovered after the streptomycln treatment and the 12 -'. nigs
remaining alive after treatment with the fract ion of antipiaiue serum were
re-infected with 250 Dlm of the same strain of' .. est~s .he culture was
injected subcutaneously into the same inguinal region as in the first infec-
tion. A third group of animals, which had not previously been in tne- exneri*
ment was used as a control. An observation was conducted over a period o2 a
month.

As is evident from the table, all of the animals whiih were treate.2 ear-
lier with streotomycin died as a result of the re-infection,with the nresenco
of a specific pathologic-anatomical picture: an edematous subcutaneous cellubhr
tissue; its vessels are acutely (misprint - word coulQ be eithor "infected" or

"injected"; Translator's note); there is at t!e point of the cUlture'a inpectio
an infiltrate the size of a pigeon egg, with a caseous decomoosition in the
center; the inguinal and axillary glands are enlarged, nyperemic; a mu-ous
exudate in the thoracic cavity; in the lungs- large necrotic nodules; the lun,-
tissue in the majority of the animali is of a dark cherry colorwith areas
of Induration; the liver is cltyey colored, the tissue fragile; the snleen
is acutely enlarged, with an abundance of large and small necrotic nodule...
It is necessary to note with this that the guinea Digs of this grolo died at
somewhat later times: their average life continuance was 5 days ion-cr th-in
that of the cqtrol animal's. Other results were received with th. invoet ia-
tion of the ijtensity of imaunity in the g. pigs which had been tretc _r-

lier with the liquid gamma-globulin fraction of ant iol,4.e ,erlum: -, 12
animals of this groun remained alive after re-infectlon, wnerea, te,. ,-oroI
g. pigs died within eight 24-hour periods, with manifestations tplcal for
plague that has been experimenta]ly induced.

Thus, the intensity of the postinfection imaranity in the anim-Is whica
had recovered after treatment with streptomycin and wtth -eram is diffftrent
In those guinea pigs which had been infected with piage arn treateu- with

streptomycin, a condition of active immunity was practically not develooed.
Only an insignificant display of it was snown in tho :-ro1onation of lite
(an average of 5 days), whereas, the animals which had recovered. as a renu..LL
of their treatment with the fractio. of antiolague serum Proved to be m:uune
to the re-inoculation with the 3pecific culture.

The cause of the difference in the immunological condition, in LA I r.,T-I
ability, should be looked for in the different mechanism of ;. ctio'l o,
preparations upon injection into the organiem. In this regard, t. co.w,,:ni-< 0 cation of Zhirar is worthy of note: he, in his experiments,was alzo abl1 to
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extabfh that with atimely inection of strecromycin into an or,,anism that

a cjuict* e~nd complete destruction of the lolague bacteria that a condition of
immU Iity does not have time to develo,,o in the animals.

' nalogou4 results of an Invest i4;at13n were received by rdnsaewith
ai PAudy of the influence of tnerapeutic Preoarations on thie i.nunolo-ical
raewcti ,i of an~imals recovering from oneuniococcal inec ios(90. i ra

ing- tae animals, which had teen infected with oneu~moj :cc4i, type 1, with sulfa-
~aa e fis group) and with menicillin, (P 2ond grouo), the author estab-
lished thad with an early administration oi .enicillin, which acts I-a'-teri-
cially, imnu~nity was not developed in thc n;as wh'ile the use of s-ilfadia-
zine. which nossesses bacteriostatic properties, does not tell negatively on
the orod-uct ion of the immunity.

The cited data and also our own observations are in accord also with the
resultse of the Investigations of Troitskiy, Tumanjan and D;.hitoidze, which
attest that the, injection of a therapeutic preparation can exert an influence
on the praduction of postinfection immunity. Thas, it was estcublislhod ',y the
autraors tL-F.t in mice given a simultanaous injection of dysenteric bacteria,
(Fleksneth) and streptomycin, an immunity is formed which Is significantly
less intense than in tne control animals.

The absence of immunity in the animals which were inffected withn the cul-O ture and then treated with streotomycin is ionarently ex--llained by the latter's
bacterlstatic, and posqibly oy its bactericidal, action which itiroulate8; such
a rapid puege of the pathogen from the organism that an active ivimunit. does
not have tiske to develop. This is p,.) rticularly true in plig.uo, in virtue of
tiie weak antlgeniv pronsrties of the plague bacillus. In the anin-ale treated
with the serirn the oroceas of purginp the infection fro h o ns tarta
at somewhat later times (from the start of the theiany); consequently, differ-

ront conoitiona for the develocxment of tha immunity are thereby created.

ihtl ,kin~g all these data Into cons iderat ion, one hol1ac!-:nowlpdgev
t i: t as a theral-,eutic and antibacterial agent, streo-tomycin Is more effec;-
tive then tee serum. The specific serum, its refined and concentrated C," nima-

eJobulin fraction in particular. also exerts a therapeutic action. Huweve r.
1,ne mechanism of the action of each of these thera-oeutic nre-r~rit ln!
diferent. Therefore, it would seem more perspective to cornqider their joiat

It to noOsi~l that such a comuinat ion of theraneutic zagents I~. ex )itc1'pnt
iu! Fo for preventii, the development of rt-sistance to drugs In t)he frncroor(.,,n-

In this rogard special interest iq arr&-Ited by,. the work oi: .:ov-vrezh-

nikov, who ha,. propoced hs early as 1945-19 7 a complex irnthoc of' Tr*t laig
n'iague, in which sulltanilamide preoarat ions, and alr s tr~rntom,-.lni t icr
Lntiliotics,were used in combination with the epecific serum. I..ini-ct ion.
of a therapeutic serum is particularly desirable, according; to ,..e o:)t[r .f of

O the author, in the first days of the disease when triere is !an .:ncoftee
uecese arv specift antiklodies In the organism. Accordlaj- Lo thu,% _uta of
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O rasnoshchekovaya, In the treatment of pneumonic olaLue oatients by the
Zhukov-Verezhnikov method, one will be unable to detect a plague c ture in

the sputum and blood of the patients immediately after the injection of

streptomycin. In the rare casep where the uathogens are detected, they appear
to have a comparatively high sensitivity to streptomycin.

Under the conditions of our exoerimental worh, where the guinea oils were

treated with streptomycin and with a gamma-globulin fraction of sertu-,, we were

also unable to isolate streptomycin-resistant strains, however, tne -aterials

we have at our disoosal are definitely insufficient for a final judement of

this question. Only the necessity of making it more precise i vident.

Consequently, the task of subsequent investigations in this direction

must be the study of the questions concerning the therapeutic efficacy of the

combinei method of administering the senarate fractions of proteins by the

specific serum and of antibiotics, tae influence of this met.Zod on the oro-

ceases of producing an active immunity in plague, and also thi final explan-
ation of the possible prevention of drug resi.tance in miciobes'by tih

administration of therapeutic preparations in established combinations.

Conclus inns

1. In guinea pigs infected with plague and treated with stre'tomycin
a postinfection immunity is not developed.

O 2. The experimental animals which had recovered through treatment with

a refined, ccncentrated gamma-globulin .action of antlnlaLue serum oroved

to be immune to a re-inoculation with the specific culture.

3. Taking into consideration the theraoeutlc properties nd the data

concerning the different mechanism f action Oosses.ed by o0 reotomycin and

by the gamma-globulin fraction of antiplague serum, one should coneaer their

joint use as expedient for therapeutic purposes.
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